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The variety of topics covered by the contribu- 
tions makes this an interesting book. It is 
recommended for everyone working with Monte 
Carlo and quasi-Monte Carlo methods. A cross- 
fertilisation between the methods and between 
application areas can only be beneficial for all. 
R. Cools 
Foundations of Computational Mathemat- 
ics 
F. Cucker and M. Shub (eds.) 
Springer-Verlag, Berlin, 1997, XV+441 pp., ISBN 
3-540-61647-O, Softcover DM 128 
This book is based on the proceedings of the 
Foundations of Computational Mathematics con- 
ference held at IMPA in Rio de Janeiro in January 
1997. 
The contents of this book reflect the topics of 
the nine workshops of this first FoCM meeting: 
systems of algebraic equations and computational 
algebraic geometry, homotopy methods and real 
machines, information-based complexity, numeri- 
cal linear algebra, approximation and PDE’s, op 
timization, differential equations and dynamical 
systems, relations to computer science, and vi- 
sion and related computational tools. 
Thirty-six articles have been selected to give an 
idea of the objects of study of the present and 
future meetings of the FoCM. The FoCM organi- 
zation intends to maintain an up-to-date synthe- 
sis of the foundational mathematics underlying 
algorithms in computer science and of the com- 
putational process itself. 
The included papers study respectivily connec- 
tivity properties of semi-algebraic sets, arc-wise 
essentially smooth Lipschitz functions, detection 
of the singular points of digital images, recog- 
nition models for cortical processing, continuity 
C-algebras, sparse polynomial system analysis in 
terms of a new invariant, computation of the Q- 
factor in QR factorizationa of smooth full rank 
matrices, computing finite semigroups, an exten- 
sion of the Grzegorczyk hierarchy to the BSS 
theory of computability, affine invariant symme- 
try sets of planar curves, qualitative properties 
of modified equations, a class of discretization 
methods on manifolds, Newton iteration towards 
a cluster of polynomial zeros, a version for sparse 
graphs of the regularity lemma of SzemerCdi, 3- 
gems and 3-manifolds, a sequential linearly con- 
strained programming method for solving nonlin- 
ear programming problems, the height of an addi- 
tive machine, algorithms that require small space 
resources for problems of elimination theory, lan- 
guage recognition in real time, algebraic residue 
theory and structured matrices to solve special 
polynomial systems, numerical integration tech- 
niques for differential equations on homogeneous 
manifolds, iterative subspace methods for eigen- 
value problems, minimizing the Mumford-Shah 
functional, irreducibility of polynomials over fi- 
nite fields, atmospheric imaging enhancement, 
univariate reduction of large polynomial systems 
from a toric geometric point of view, a finite- 
dimensional feedback controller for a nonlinear 
scalar reaction-diffusion equation, jacobian the- 
ory, rigid body dynamics, neural networks con- 
structed by partitioning and linear decision lists, 
the effect of ill-posedness measures on the com- 
plexity of an interior point method, the method 
of iterated commutators to integrate ODE’s that 
evolve on matrix Lie groups. 
The book was published very shortly after the 
proceedings were held indeed. 
The papers are arranged in alphabetical order 
(according to the name(s) of the author(s)). This 
results in a somewhat too arbitrary diversity in 
subject. A topical classification would have been 
a better choice for the comfort of the reader. 
It is a pity that the book lacks introductory 
overview articles for each of the nine topics. The 
reader does not obtain global information on gen- 
eral recent developments, on the state-of-the-art. 
The book does not exactly contain what the title 
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promises: the papers are too one-sided special- 
ized, too much only of interest for those who are 
actually doing the specific kind of research work 
that each paper deals with. There are no invited 
papers. 
The different nationalities are well represented by 
the authors. 
Four articles are just an abstract, but this is men- 
tioned by the editors in the preface. It seems a 
reasonable assumption that they have been in- 
cluded for the purpose of completeness. The 
other contributions are written with care and 
most of them are complete mathematical papers. 
P. Bruggen 
Linear Integral Equations (Theory and 
Technique), Second Edition 
R.P. Kanwal 
Birkhauser Boston, 1997, X+318 pp., hardcover, 
price: DM 148, ISBN o-8176-3940-3, ISBN 3- 
7643-3940-3 
This book is the second edition of Linear In- 
tegral Equations (first edition 1971, Academic 
Press). The virtue of the book lies in its attention 
for solving more effectively by integral equation 
methods many physical problems that are usually 
solved by differential equation methods. 
Comparison of both editions shows that the text 
of the first book is included, almost identically, 
in the present edition. However, some new mate- 
rial has been added throughout. The chapter on 
singular integral equations (chapter 8) has been 
expanded by two new sections and some other 
additional material. Also the chapters 2, 3, 5, 6 
and 7 have been completed by some more pages 
of theory. There are 11 examples that are added 
or expanded (some 26 pages), and there are 9 new 
exercises. The number of entries in the Bibliog- 
raphy has been increased (from 23 to 68). On 
the whole this edition is not a considerably re- 
vised edition of Linear Integral Equations (first 
edition). 
Yet I will comment the main characteristics of 
the book. One of its important features is the 
emphasis that is being put on applications rather 
than on attaining a high and rigorous mathemat- 
ical level. Each technique that is developed for 
solving an integral equation is accompanied by 
a collection of examples, illustrating with clarity 
the types of solutions explored. Many of these 
examples are physical problems arising in such 
fields as mechanics, electrostatics, elasticity, hy- 
drodynamics, potential theory,... 
Thus the book can be used as a guide for a course 
in linear integral equations. Basic principles of 
the required background (e.g. of functional anal- 
ysis) are gradually unfolded as the material pro- 
gresses, thus avoiding the constant necessity of 
a reference book, and so making the book read- 
ily accessible for the student whose mathematical 
knowledge level is required to be no more than 
that of an undergraduate applied mathematics 
course. 
The first chapter is introductory with definitions, 
conditions, special cases. Chapter 2 deals with 
integral equations with seperable kernels. Firstly 
the reduction to a system of algebraic equations 
is demonstrated, secondly Fredholm theorems are 
proved, then an approximate method is illus- 
trated, and finally a necessary and sufficient con- 
dition for the existence of the solution of the 
Fredholm equation of the first kind is proved. 
Method of successive approximations is the ti- 
tle of chapter 3. This chapter proposes an it- 
erative scheme for linear integral equations of the 
second kind, the conditions under which conver- 
gence is achieved, the formulas for the Volterra 
integral equation, and some results about the re- 
solvent kernel. Chapter 4 explains the classical 
Fredholm theory. The Fredholm method of solu- 
tion determines approximations for the solution 
and for the eigenvalues of the kernel. Fredholm’s 
first, second and third theorem are formulated 
and proved. In chapter 5 a boundary value and 
an initial value problem is formulated in terms 
of an integral equation. A short survey of the 
theory of distributions is given in the section on 
the Dirac delta function. Green’s function ap- 
proach is demonstrated, also for the nth order 
ordinary differential equation, and the modified 
Green’s function is constructed. Chapter 6 of- 
fers the applications to partial differential equa- 
tions. Integral representation formulas for the so- 
lution of Laplace and Poisson equations are de- 
rived. The Green’s function approach for the so- 
lution of the Dirichlet problem, of the Neumann 
problem and of mixed boundary value problems 
